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Normal phase (NP-TLC) and sequential thin layer
chromatographic (S-TLC) resolution of 3-aminophe-
nyl-5-methyl-4 (4'-sulphonamoyl) phenylazoisoxazoles
on silica gel-G plates in different plain and binary
eluting systems have been studied. Quite excellent re-
solution has been achieved by S-TLC measurements
using binary solvents rather as compared to pure elu-
ents in NP-TLC.
Introduction
Thin layer chromatography enjoys widespread
application as an analytical separation tool. A per-
usal of literature reveals that separation of pure
and mixed sulphonamides"? on silica gel-G layers
has been carried out by a number of workers us-
ing different solvent systems. 1LC has also been
used for illustrating rapid quantification of suiph-
methazine at PPb level", sulphathiazolc residues in
honey? and identification of trimethoprim and sul-
phamethoxazole in pharmaceutical dosage
forms 10. In view of the medicinal importance of
sulpha drugs and isoxazoles together with the rel-
ative absence of literature on TLC of such type of
synthesised compounds, TLC resolution studies
were undertaken.
Normal phase 1LC (NP-1LC) was performed
for all the compounds under investigation but as
the compounds differed considerably in polarity,
a single development with one mobile phase could
not provide the desired separation. Therefore, this
prompted us to develop a technique of sequential
thin layer chromatography (S-TLC), which is a
quick, convenient method and as the plates were
developed successively with different mobile
phase having different polarity or strength, better
resolution was achieved in most of the cases. A
number of workers 11 have performed S-1LC on
calcium sulphate layers in different solvents using
Note
bromophenol blue as an indicator. Abnoudonia
and Komeill2 have claimed that S-TLC is a rapid
and fast method for the analysis of complex mix-
tures.
Materials and Methods
An ascending irrigation technique was employ-
ed using commercially available silica gel-G (E.
Merck) and chromatoplates of the size 20 x 10
ern", All the solvents employed were freshly dried
and distilled and the synthesised compounds un-
der investigation were carefully recrystallized be-
fore spotting.
Eluting Systems. All the eluting solvents were
taken freshly dried and distilled. They were se-
lected on the basis of their differing abilities to
displace solute from the active sites on the sup-
port onto which the sample was adsorbed. The
following solvents were selected.
Pure eluents (for NP-TLC). 1, 4-Dioxane, xy-
lene, chloroform, methanol, toluene, methyl acet-
ate and carbon tetrachloride.
Binary eluents (for S-TLC). 1,4-dioxane:xylene;
1, 4-dioxane:chloroform; methanol:toluene; tolu-
ene:methyl acetate; xylene:chloroform and metha-
nol:methyl acetate.
Preparation and development of chromatopl-
ate. The thin layers of adsorbents used were sup-
ported and held in place by glass plates. A slurry
containing silica gel-G and doubly distilled water
was applied to the glass plates with the help of a
Stahl type applicator to give a film thickness 0.75
mm. The plates were dried at room temperature
and then activated at 110 ± 5°C for 2 hr before
use. Test solutions prepared in acetone were ap-
plied separately on 1LC plates with the help of
graduated micro pipette. The spots were air dried
at room temperature.
In quest to perform NP-1LC studies, the plates
were placed in a chamber that was saturated with
pure solvent vapours. They were developed until
the solvent front had travelled a distance of 15
cm. Alternatively, in S-1LC the plates were deve-
loped upto the length of 5 cm in first solvent, tak-
en out from the jar, the solvent was removed by
air drying and then the plates were again deve-
loped upto the length of 10 em in second solvent
using ascending mode of development. The spots
could be observed as yellow or orange coloured.
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Table I-NP-TLC data for 3-aminophenyl-5-methyl-4-(4'-sulphonamyl)phenylazoisoxazoles on silica gel-G plates in pure eluents
0
R-NH-M-ON =N-C-C-NH-Q





a b c d e f g
H- I 0.00 0.00 0.00 0.93 0.00 0.00 0.81
Me
iCN 2 0.94 0.00 0.36 0.93 0.00 0.50 0.00
Me N'A
f[>- 3 0.82 0.00 0.14 0.87 0.00 0.96 0.92
s
CMe orN 4 0.92 0.00 0.28 0.89 0.15 0.91 0.76
eN,JL 5 0.00 0.00 0.24 0.92 0.00 0.83 0.70




7 0.93 0.00 0.00 0.96 0.00 0.00 0.79
\::.N
HN"'c- 8 0.00 0.00 0.00H2N/ 0.00 0.00 '0.00 0.77
s
M~\\ 'tr
N-N 9 0.60 0.00 0.23 0.92 0.00 0.79 0.91
MeJ[0I Ir 10 0.98 0.00 0.32Me N 0.97 0.00 0.94 0.87
Solvents (Dielectric constant): a=l, 4-dioxane (2.2); b=Xylene (0.86); c=Chloroform (4.8); d=Methanol]32.7/;e=Toluene
(2.4); f= Methyl acetate (0.92); g= Carbon tetrachloride (1.58).
Table II-Sequential TLC data (S-TLC) for 3-aminophenyl-5-methyl-4-(4'-sulphonamoyl)phenylazoisoxazoles using different
binary eluents
Binary solvents R, Values
2 3 4 5 6 10
1, 4-Dioxan~:Xylene 0.63 0.53 0.61 0.50 0.59
Xylene: 1, 4-Dioxane 0.98 0.87 0.96 0.79 0.92
1,4-Dioxane:Chloroform 0.00 0.67 0.76 0.46 0.71
Chloroform: 1, 4-Dioxane 0.94 0.82 0.91 0.75 0.89
Methanol:Toluene 0.00 0.59 0.51 0.42 0.64 0.58
Toluene:Methanol 0.94 0.89 0.85 0.82 0.92 0.96
Toluene:Methyl acetate 0.96 0.92 0.88 0.25 0.48 0.91
Methyl acetate:Toluene 0.63 0.57 0.53 0.00 0.39 0.58
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Fig. I-Plots of R, vs dielectric constants of various solvents
. on silica gel-G plates for 3-aminophenyl-5-methyl-4-(4'-sul-
phonamoyl)phenylazoisoxazoles [Solvents with dielectric con-
stants: (a) 1, 4-dioxane, 2.2; (b) xylene, 0.86; (c) chloroform,
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s ,«: Fig. 3-Plots of R, vs single and mixd solvents for 3-amin-
ophenyl-5-methyl-4-(4'-sulphonamoyl}phenylazoisoxazoles




Fig. 2-Plois of R, vs single and mixed solvents on silica sol-
vents on. silica gel-G plates for 3-aminophenyl-5-methyl-4-
(4'-sulphonamoyl)phenylazoisoxazoles [Solvents: 1, 1, 4-diox-
ane; 2, xylene; 3,.chloroform]
Results and Discussion
It is revealed from NP-TLC data included in
Table I that xylene or toluene alone were not
found to be able to seggregate all the compounds
very fairly owing to their non-polar nature. Al-
though separation to some extent was observed in
chloroform but the mobility was poor, whereas it
was quite high in other pure solvents. It is .also
clear from the data (Table I; Figure 1) that the R,
values obtained in NP-TLC are not sufficiently ap-
preciating for proper distinction of spots, (Figure
1), which gave us an impetus to carry out their se-
quential TLC resolution (S-TLC) first with two
solvents, one after the other and then reversing
the-order of development with the same solvents .
A number of binary solvents were chosen and en-
couraging results were obtained. Plots of R, values
vs dielectric constants of various solvents on silica
gel-G plates are depicted in Figure 1. A systemat-
ic perusal of these values provided criterion to se-
lect appropriate eluents for S-TLC.
The first solvent that was allowed to ascend
from 0-5 em is listed first and the second solvent
which was allowed to ascend from 0-10 em is list-
ed second (Table IT). Figures 2 (a-e) and Figure 3
(a-f) show that there is an appreciable difference
in R, values obtained from NP-TLC and S-TLC
studies. It is revealed that R, values of compound
2 are 0.00 and 0.50 in toluene and methyl acet-
ate, respectively; 0.96 and 0.63 in toluene fol-
lowed by methyl acetate and methyl acetate fol-
lowed by toluene, respectively. Compound 3 gave
R, values 0.82 and 0.00 in 1, 4-dioxane and xy-
lene but same compound with 1, 4-dioxane fol-
lowed by xylene and same solvent in reverse or-
der gave R, values of 0;53 and 0.87, respectively.
A careful examination of Figures 2 (a-e) and 3 (a-
f) explore a useful information about the resolu-
tion pattern of all the compounds under investiga-
tion. On comparing Figures 2a to 2e, it is ob-
served that S-TLC analysis of compounds 1, 2
and 5 in 1, 4-dioxane followed by xylene resulted
in fruitful separation. Moreover, separation
through reverse pattern of these solvents viz., xy-
lene followed by 1, 4-dioxane placed a fantastic
resolution.
Similarly, 1, 4-dioxane followed by chloroform
and vice versa found to present excellent results.
An identical trend with good S-TLC resolution
was achieved for eluting systems viz., metha-
nol:toluene (4:5), toluene-methanol (6:4), toluene-
methyl acetate (5:6). Promising results were ob-
tained with other compounds as well then S-TLC
with different solvents was tried.
Therefore it can be concluded that S-TLC can
be used for the separations which are not other-
wise possible by NP-TLC. The results presented
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